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(57) Cette invention se ri^porte k xrne palette qui peut etre 
enfourchte par les dents d*une foxuche d'616vateur 
depuis au moins deux directions et qui comprend k cet 
effet plusieurs membrures essentiellement parall^les, 
dont chaciine est fix^ en juxti^sition lat^ale k ses 
membrures voisines, ces membrures 6tant relides par des 
moyois situ^s au-dessus d'une surface infiMeure. 
L*agencement ainsi fonn6 prdvoit des espacements dans 
lesquels les membrures peuvent s*embolter depuis 
dessous, pour permettre: (i) un emboitement de base k 
base des membrures de diff<6rentes. palettes; ou (ii) un 
auto-emboitement de la mdme palette, apr^s qu'elle a 6i6 
pli6e en deux, r^duisant ainsi le volimie global: (i) des 
paires de palettes fonn^es, ou (ii) d'une palette pliable 
individuelle, respectivement; chacune desdites 
membnires pouvant recevoir (par des ouvartures 
transversales qui les traversent) une paire de fourches 
d*^levateur s*approchant de directions horizontales 
oppose. Huit modes de realisation sont pr^vus: une 
palette plate pleine (figures 1 et 2), une qui se plie en 
deux (figures 3 k 6), certaines avec des prolongements 
qui se plient et se d^lient t61escopiquement dans les 
membrures (figures 5, 7 A 1 1). une avec im cage pliable 


(57) A pallet approchable by tines from at least two 
directions, the pallet having a plurality of substantially 
parallel beams each fixed in lateral juxtaposition to any 
neighbouring beams, the beams being linked by means 
above a bottom surface, the arrangement providing 
spacings into which the beams can substantially nest 
from below to allow base to base (i) nesting of beams of 
different pallets or (ii) self nesting of the same pallet 
upon folding in half, thereby to provide a reduction in the 
overall volume of (i) any pairing of pallets or (ii) any 
individual foldable pallet respectively, each said beam 
(by means of transverse openings through each said 
beam) can accommodate a pair of forks from opposite 
horizontal directions. Eight embodiments are disclosed 
One plain flat pallet (figs. 1 and 2), one which folds in 
half (figs.3-6), some with extensions which telescope 
into the beams (figs. 5, 7-1 1), one with a collapsible cage 
(figs. 12, 13) and others with various forms of the beam 
elements (some extensible) and the, means for linking 
therebetween (figs. 14-27), The pallet elements may be 
wood, metal, plastic or any combination thereof. 
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(figures 12, 13) et d'autres avec diverses formes 
d'616ments de membrures (certains extensibles) ainsi que 
les moyens pour les relier entre eux (figures 14 d 27). Les 
^l^ments de ces palettes peuvent etre en bois, en m^tal, 
en plastique ou en n*importe quelle combinaison de ces 
mat^riaux. 
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(54) Title: SPACE SAVING NESTABLE SKELETAL PALLET 


(57) Abstract 

A pallet approchable 
by tines from at least 
tw directions, the pallet 
having a plurali^ of 
substantially parallel 
beams each fixed In 
lateral juxts^wsition to 
any neighbouring beams* 
the beams befaig linked 
1^ means above a bottom 
sm&ce, tfao anangement 
providing spacings Into 
v^iich tlie beams can 
substantially nest from 
below to allow base to 
base (D nesting of beams 
of different pallets or (U) rt^w ««,>viH^ • «AM4i<m in die ovendl voh^ 

self nesthig of the same paUet upon folding h^rf^y^P^^ skid bcmOcm accommodate a 

any faidividu^ldable V^^^^^^r^y^y^^ S^^S^^ 1 and 2). one which folds in 

pair of folks ftom opposite ^^<«^^^^^St^i^S^^ 1^ 13) and otheis 

X^Soi^^oTySS^^^ T&palletelementsm^ 
be wood. RtttaU plastic or any comHnatlon diereof . 
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space Saving Nestable Skdetal Pallet 

THE TECHNICAL FIELD 

The present inventioii xelates to pallets. ^ 
BACKGROUND ART 

5 PaUets are used to support bases which aUow for access to fork tines under tfae 

support base so that a forldift can lift the support base and any product supported 

directly or indirectly by the siq>port base. 

Pallets are used extensively in the transport industry. The most common type of 
pallet used is the wooden pallet Unfortunately Aere are a number of problems 
10 assoraated with wooden pallets including shortness of life. Another problem is that it 
has become expensive to return bulky wooden pallets to the country of origm on 

'accoimtof their size. _ 

Attempts have been made from tune to time to come up with pallets of different 
configuratians and/or of different materials or mbrtures of materials whiidi will provide 
15 analtematrvetoihetraditionalwoodBnpallets. Other pallet types have been made from 
a variety of material, including corrugated metal, wire mesh, alumminm. fibre board 
fftiH plastics. 

See for example US Design Patents 256007, 306226 and US Patent 2405535. 

US Patent 2405535 (Le Roy Weiss) discloses an adjustable pallet which allows 
20 by means of its construction mcreases m size by fehrly small mcrements to 
accommodate jiifferent size boxes or groupmgs of boxes. It primarily comprises a 
skeletal support base on three parallel rumiers. anouternmner of whichis at a distal «id 
of support base defining shits, beams or the like M^di mtermesh ami arc move^le 

longitudmally rehitive to like shits, beams or flie like fixed to span between the o&er 
25 twonmncis. Theproduottherefiire.monedegreeoffieedom.istelescopicdowntoa 

size not nmdi hoger than Ae area defined by Ae slats, beams or ±c like of the two 
rmmerswhidiarefixedrclativeonetotheoAer. Contraction/expansion tdescopically 
m ano&cr degree of freedom, ie. normal to the longitudmal extent of said slats, beams 

OT the like is also disclosed. 
30 We recognise a potential market for paUet fonns (assembUes as a bare paUet or 

modified to cage, bm or Ae like forms) which provide for flexibiUty of use and 
conipliance with the national Standards of a mmibcr of different countries while 
prefetabhr providing fer ease of repair by substitution of components thereof as and 
^ the need arises. An abOily to repair greatly enhances pallet life and lowers 

35 idtimatBCOst _ . . 

The Standards of countries vary and by way of example vanCus Standards 
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provide for the folloMong pallet sizes in millimetres - 
TABLE 1 



NZ 2010:1970 

800 X 1000 



800 X 1200 

5 


1000 X 1200 



1200 X 1600 



1200 X 1800 


B.S. 2629:1989 

1200 X 1000 



1200 x 800 

10 


1140x1140 


ISO 

1000x1200 



1200 x 800 



800 X 1200 



1140 X 1140 

15 

DIN 15 146 

1000 X 1200 



800 X 1200 



800 X 600 


AUSTRALIAN AS 4068 

1165 X 1165 



1100 X 1100 

20 

JIS 0606 

800 X 1100 


JIS0604 

1100x800 



900 X 1100 



1100 x 900 



1100x1100 

25 


1100x1300 



1300 X 1100 



1100x1400 



1400x1100 


NOTRECOGMSED * 

J440X 1130 

30 

IN JIS 0604 

800x1200 



1200x800 



1000 X 1200 



1200 X 1000 
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It can be seen even on bare pallet size that ifae Japanese Standard JIS 0604 does 
not allow sizes allowed in o&er countries. 

TABLE 2 


5 

NOM 

STANDARD 

DIM A 

DIMB 

DIMC 

DXMD 

DIME 


DIMF 



SISCE 


Mmx 

Min 

Max 

Min 


Min 

Mmx 

Mia 

Max 

Min 

Max 

Min 


1200 

as 2629 
PARTI 

1203 

1194 


770 

150 




127 


28 



1000 

as 2629 
PARTI 

1006 

997 


720 

150 




127 


28 



1140 

as 2629 
PARTI 

1146 

1137 


760 

150 




127 


28 


10 

1200 

NZS2010 
1970 

1220 

1200 


760 

ISO 




127 


28 



1000 

NZS2010 
1970 

1016 

1000 


710 

150 




127 


28 



1200. 

DIN 146 

1203 

1197 


907 

147 

142 

148 


126 

tot 
IZi 




1200 

ISO 6780 
1988 

1200 

1194 


770 

150 




127 


28 



1165 

AA406S 
1993 

1170 

1160 


860 

430 


150 



90 



15 

1100 

AS 4068 
1993 

1120 

1100 


860 

430 


150 



90 




1200 

JIS 1989 
Z0604 

120S 

119S 








116 




1200 

JISZ0606 










60 

+F 




By xeferenee to Figure 28 annexed hereto which defines the dimensions A 
20 tough F, Table 2 sets out for the Standards listed in Table 1 the diverge 

as to dimrasions A through F* 

As can be seen therefore fi»m Tables 1 and 2 herembefore Aere is great 
difficulty m rationalismg the Standards from a number of diflferent countries (all 
potential trading partners) inflation to tine recdving openings. paUet sizes This 

25 is fiirthercaM»ibatBd where a paUct form is required ^rt^ 

owing to conflictmg requireooeots concenung tme receivmg openmg. size for the 
difierent adjusted pallet size. Such standards also create difficulties widi any 

articulating form of pallet^ 

Diverse madcets for pallets exist Cto market easts for forms that might articulate 
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to allow, for exanq^le, a sales representative to uplift and articulate a pallet that has 
been delivered, [for exanq)le, into a retail store] and to return of that pallet in his or her 
car since one pallet very seldom justifies a truck joiuney. There is also of course the 
more usual market for pallets where they are simply accumulated and returned in bulk 
5 or are reused for a xetum journey. Here of course adjustment as to size, an ability to be 
reduced in volume (eg liy nesting) and of course an ability to have diem repaired is of 
importance* 

The present invention relates to an alternative pallet forms to any of those 
previously defined which reduces space required for the pallet upon its return when 

10 unloaded and/or which at least in some embodiments does allow die tailoring of the size 
of die pallet to a specific load to be carried thereon and/or which provides a repairable 
pallet (including cage, bin, etc.) assembly which provides a &ir degree of compliance 
with die Standards of a number of countries. 
DISCLOSURE OF INVENTION 

IS The present invention relates to a pallet enable of being stably positioned on 

a horizontal sinface (eg. the ground), of defining in use at least a skeletal support 
surface for a load and of defining a foridifit or the like tine engageable surface or 
suifiices below said support surface and above any such horizontal surfece approachable 
by tine(s) firom at least two directions, each to allow the uplifting of said pallet fix>m 

20 such a horizontal surface when in a load supporting condition, the pallet being 
characterised in tliat a phnality of substantially parallel beam or beam like assemblies, 
each fixed directly or indirectly in lateral juxtaposition to any neighbouring beam(s) or 
beam assembly(assemblies), define said siq)port surface (at least in part) and bottom 
sur&ce(s) to position on such a horizontal sur&ce, the beams or beam assemblies being 

25 linked by means (preferably only) above said bottom surface(s), the arrangement 
providing qiacnig(s) into which like beam(s) can substantially nest from below to allow 
base to base (i) nesting of beams or beaznassemblies of different pallets or (ii) self 
ti^>gffn g of ifift lygmft pallet iqKm aiticMlarim, thereby to provide a reduction in the overall 
volimtie of (i) any pairing of pallets or (ii) any individual articulatable pallet 

30 respectively. 

In preferred forms of die present invention three types of pallet (as herein 
defined) are contemplated, namely - 

(a) a simple pallet of fixed size capable of repair, 

(b) a simple articulatiiig form of pallet i^ch by base to base self nesting upon 
35 articulation allows the prospecfof carriage of die pallet in, fcnr example, the trunk or 

boot of a car, and 
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(c) a base to base nesting non articulating pallet which preferably offers up to 50% 
space saving in its nested condition over a non nested condition during a retum joumey 
and/or storage, and which might, optionally, include a telescopic section which allows 
for adjustment of the pallet pr^erably by elongating tiie pallet in a directicm paralld to 
5 the beams which is transverse to the prefoied opposite fotldift or the equivalent tine 
receiving directions of Ihe transverse openings of the beams and/or beam assemblies. 

"While variants of Ac pallet forms of the present invention will hereafter be 
described speaking of non articulating pallet forms which are extendible by means of 
telescopic extensions at each end or an articulating pallet which is extendible at at least 
10 one end, such forms of flie invention introduce unnecessaiy complication and create 
greater difficulQr and conqiliance with a fair range of Standards as set forth previously 
by refoence to figures Table 1 and Table 2. 

In a further aspect the invention consists in a pallet enable of being stably 
positioned on a horizontal suifece (eg. the ground), of defining in use at least a skeletal 
15 sappact surfiice for a load and of defining a forklift or the like tine engageable surfece 
or surfeces below said support surface and above any such horizontal surfece 
approachable by tine(s) from at least two directions, each to allow the uplifting of said 
pallet from such a horizontal surfece when in a load supporting condition, the paUet 
being characterised in that a plurality of substantially parallel beam or beam like 
20 assemblies, eaciifbceddiroctiyorindirecdymlateral juxtaposition to anyne^^ 
beam(s) or beam asseinbty(asscmbliesX define said support surface (at least in part) and 
bottom surfeoe(s) to position on such a horizontal surface, tiie beams or beam 
assemblies being linked by meaos above said bottom surfece(s), the arrangement 
providing spacing(s) into which like beam(s) can substantiaUy nest from below to allow 
25 base to base CO nesting of beams or beam assembUes of dififerent pallets or Oi) self 
lussting of tiie same paUettq>on articulation, tiiensby to provide areduction in die o^^ 

volume of (i) any pairing of pallets or (u) any individual artioutatable pallet 
respectively, and being fiirther characterised in that each said beam or beam 
assembly by means of tcansvetse opening(s) tiirougji each said beam or beam assembly 
30 can accommodate a pair of forks firan opposite horizontal directions, (ie. said at least 
two directions) vAtsa tiie pallet is positioned with its bottom surfece(s) on a horizontal 


Preferably flie laterally juxtaposed are of members or assemUies of transverse 
section(s) to said beams or beam like assembUes provide less spacing between tiiem at 
35 fee top fliereoftiian between tiiem at the bottom tiiereof thereby defining a greater area 

of support for any load to be carried thereon while providing beam to beam spacing 
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ficom below to accommodate nesting. 

Preferably each beam or beam assembly is spaced fix>m those ia juxtaposition 
adjacent to it at the top. 

Preferably the spacing ^art of tiie beams or beam assemblies at die plane of said 
5 support surface(s) is just greater tha n the late ral distance across the bottom sui&ce(s). 

Preferably each beam or beam assembly in transverse section is about 50% or 
less across laterally at its bottom surface when compared with laterally across its said 
support surfiace. 

Preferably at least a primary means of location of the beams or beam assemblies 
10 .in their parallel juxtaposed condition is a span at each end of the beams or beam 
assemblies that extends normal to the general plane of said support surface(s) in such 
a way and to such an extent as to still enable base to base nesting of type (i) or (ii). 

Preferably each span is an end member fliat extends downwardly less tiian about 
50% of the support sur&ce to bottom sur&ce distance. 
15 Preferably said beams or beam like assemblies include laterally tiiere through at 

least two said openings each to accommodate a tine being advanced normally to tiie 
longitudinal axis of any such beam m a plane to substantially parallel to tiie general 
plane of said top surface(s). 

Preferably each support surfece of each of at least a grouping of adjacent beams 
20 or beam assembUcs is traversed by at least one Unkmg runner or plate. 

Preferably all of said beams or beam assemblies are traversed by at least one 
linking rmmer or plate. 

Preferably flicre are at least two elongate runners that at least substantially span 
said beams or beam assemblies. 
25 Preferably each runner is above a said opening. 

Preferably said runner(s) and/or plate is or are fixed to at least most of said 
beams and/or beam assemblies. 

Preferably said span(s) is or are no higher than said rnnner(s) or plate above said 

beams or beam assemblies. 
30 In one embodiment range, each beam or beam assembly is extradable 

telescopically by imams of a telescopic extension at at least one end thereof 

In some cmbodnncnts one end only is provided witii a telescopic extension and 

telescopic extension member of a beam assembly is provided witii lateral openmgs or 

gaps such as to aUow in conjunction with openmgs in the non telescopic patt of each 
35 beamorbeamassenftlytiieieceivingof tmesof aforkliftinbolfaan unexi^^ 

extended condidon ftom a dhrction lateral to the longit^^ 
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assemblies. 

In another embodiment range, said pallet is articulatable about a rotational 
ardculalion axis substantially nonnal to tiie I migitiidiiwl axis of said beams or beam like 
assemblies. 

5 Preferably said beam assemblies as beam sets substantially on opposite sides of the 
articulation axis are mutually moveable as sets relative each otiier in a direction parallel 
to and/or along said articulation axis to allow base to base self mating. 

Preferably one set is fixed to a hinge pin, shaft or the like which passes through part 
of each beam of each set at a region thereof of reduced thickness thereby providmg a 

10 profile of each which will provide for abutment of shoulders when m its load canymg 
condition. 

In actendible fonns. preferably a span is directly or indirectiy fixed to each beam 
assembly at a non teles-copic end and anotiier is directiy or mdhectiy fixed to die 
telescopic extension set at the other end of the pallet 
15 Preferably each beam or beam assembly mchides an extruded element or 
rotationaUy moulded element. 

Preferably any su<di extruded demerit or rotationally moulded element has been 

subsequendy provided widi a said opemng or openmgs. 

Preferably at least one component of a beam or beam assembly is an extruded 

20 member defining 

(i) a top box section of any configoration, 

(ii) a bottom box section of any configuration, and 

(iii) Unks between said top and bottom box sections tiutt substantially 
approxunate an T beam form usmgflie top and bottom box sections. Preferably such 

25 a conqKment m extendible fonns slides widun anoflier extruded or rototalionally 
taoviLiedityrmofapptapaat&tit^^ 

Piefciabbr said opemngs are toough said Imks only. 

Picfcrabfy said bottom box section mchides a foric tine deflecting ramp form below 

each said link. ^ , . 

30 Preferably said top box section has a lower surfece to be uplifted by a fodc tine 

passing tiirough a said opening. 

Prefctabty at least one end of eadi said extruded clemeiit or rotationally HMwlded 

etement is fitted widi an end cap. 

Piefisrably any beam assembly extendable as to lengtti is provided witii means to 
35 pm the assembly to a haigdi that oonqiUeswitii at leas! one Standard as hetembefore 

defined. 
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Preferably iflie beam assemblies are extendable, there are two said openings and the 
longitudinal lengdis of die two openings differ. 

In some fomis said pallet is the base of a cage or bin type structure or assembly. 

Preferably said pallet is formed at least in part by a matmal other tiian wood. 
5 In still another aspect the invention is a pallet of any of the forms hereinbefore 
described with reference to any one or more of flie accompanying drawings. 

Preferably a preferred transverse section of the beam(s) is substantially as 
hereinafter described. 

The invention consists in the foregoing and also envisages constmctions of which 
10 the following gives examples. 

BRIEF DESCRIPTION OF DRAWINGS 

One prefened form of the presrat invention will now be described with refinence 
to the accompanying drawings in which; 

Figure 1 which is a perspective view of a pallet (non articulating and non 
15 extendible) having openings as weU beam spacmg to aUowupUfidrig by fork 1^ 

fix>m two directions, 

Figure2 shows the base to base nesting capability of two pallets such as shown in 

Figure 1, 

Figure 3 is a perspective view of a pivotable pallet iUustrated m a paitiy folded 
20 condition after axial movement of one set to clear an interlocldng engage 
articulation axis desirable when non articulated to a nesting condition. 

Figure 4 is a top view of a pivotable pallet of Figure 3 iUustrated in a stored 
condition. 

Figure 5 is a side view of a pivotable pallet (Iqss preferred) having two telescopic 
25 extensions shown in a opened condition having its end members extended. 

Figure 6 A shows a section of a paEet assembly in a carrying mode fixmi above witii 
tdescopic extension members as a bank at one end fiilly extended but not occhiding the 
tine-TOceiving openings of the beams. 

Figure 6B is a view of tiie arrangement of Figure 6A from below but having tiie 
30 extending member as a bank at one end unextended and te^^^ 
beam tiie tine-receiving opemngs again not being occluded. 

Figure 6C is a view as in Figure 6A but witii tiie extending member inwardly. 
Figure 6C showing each beam dislocated at its articulation zone by axial movement 
relative to the articulation axis of one set of beam regions so as to allow rotation and 
35 self nesting of part of eadi beam between correspondmg parts of itself and a proximate 
beam. 
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Figure 6D is a view of the arrangemoit of Figure 6C from below. 
Figure 6E shows the arrangement of Figures 6C and 6D being articulated. 
Figure 6F is a similar view of &e arrangement of Figure 6E, 
Figure 6G shows the pallet assembly of Figure 6A-6F in its self-nesting, fiilly 
5 articulated non-load canying mode w iiich redu ces the volume thereof by approximately 

50%, ^ . 

Figure 7 is a partial end view of a pallet (of any of the precedmg kinds) showing 

a preferred outline of several siq>port beams. 

Figure 8 is a cross sectional view through the preferred embodunent of a support 
10 beam assembly of the present invention which provides for a telescopic extension. 

Figure 9 is a side view and cross sectional side view through the end regions of a 
siqiportbeamofFigureS, 

Figure 10 is a side view showing ferflier general detail of a pallet (with assemblies 
of Figure 8 or 9) of flie present invention, 
15 Figure 11 is a side view of the pallet as shown m Figure 10 in an unextended 

condition, 

Figure 12 is a side view of a basic four-way pallet carrymg a collapsable crate, one 
half of die figure illustrating the external detail of Ac crate. &e other half illnstrating 
the internal detail and workings of the coUapsmg mechanism of the crate, 
20 Figure 13 is an end view of a basic four-way pallet canying a collapsable crate m 
a fiiUy erected condition, . ^ rf,. 

Figure 14 is a sectional view throu^ an alternative configuration of a beam, the 

beam mannfiwtnred by extrusion. 

Hgure 15 is a partial perspective view of an end of a beam and spanmng member 
25 illustratmgfliese components in an exploded arrangement, ^. 

Figure 16 is a partial side view of the beam of Figure 14 also ilhistratmg Ae 

spanning member, , , . . 

Figure 17 is a plan view of a paraUty of beams of Figure 14 and also showing Ae 

spanning member, . - 

30 ^iirel8isancndviewofaparalityofbeamsofFigurel4.alsoiUust^ 

spamung jnember, — >— 

Figure 19 is an end view of abeam of a hybrid pallet. 

Figure 20 is a partial side view of the beam and spanning member as shown m 

Figure 19, - 
35 Figiire21isapartialpIanviewoftwobeanisanda8panningmeniberas^ 

Figures 19 and 20, 
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Figure 22 is a partial side view of a plastic/steel hybrid extending pallet. 
Figure 23 is an end view of two beams in a stored condition of pallets as shown in 
Figure 22, 

Figure 24 is a general plan view of a pallet of Figures 22 and 23, 
5 Figure 25 is a side view of a pallet of Figures 22, 23 and 24, 

Figure 26 is an end view of a pallet of Figures 22, 23, 24 and 25, 

Figure 27 is a perspective view of a hybrid pallet wherein beams are rotationally 
moulded from HDPE and having wood or aluminium stififeiiing braces, and 

Figure 28 shows fiir ifae pmpose of standards the meas ure m en t s referred to in Table 
10 .2 hereof. 

BEST MODE OF CARRYING OUT THE INVENTION 

In file preferred form of tiie present invention there is provided a pallet capable of 
being uplifted fiom preferably two different directions, botii transverse to the preferred 
parallel beams or beam assemblies of the pallets of tiie present invention. Optionally 
15 two directions, ie. opposite directions parallel to such longitudinal axis of tiie beams or 
beam assemblies may also be provided for. 

It is envisaged tiiat by the base to base nesting of pallets of the present invention 
space savings of 50% are adiievable. The space saving is achievable with the telescopic 
or non telescopic but non articulating form of tiie paUets of tiie present invention by 
20 appropriate base to base intenneshing. Witii the extending or non extendir^ articulating 
forms of the pallets of tiie present invention the space saving occurs by means of base 
to base nesting of a single pallet upon such articulation, preferably after dislocation of 
the beams or beam assemblies by relative movement of the different end sets thoeof 
relative to tiie articulation axis or at least mutual movement relative to such an axis. 
25 The pallets of flie present invention could be made from any ^ropriate materials 
and xnay indeed still include wood. Itisenvisagedthatametalsuchas alummiumcan 
be used for one or more of the conq)onents as can of course any appropriate plastics 
material. A suitable plastics material is an ^propriate HDPE and/or LDPE. If 
rotational mouldmg of any kind is utilised an appropriate PVC may indeed be used. 
30 Indeed some of tiie configurations of tiie present invention do not rule out the prospect 
of hybrid constructions mixing materials in singjle components and/or interchanguig 
materials from component to component 

As used herein tiie tenn *^alletr refers to a platform or skeletal platform de fining 
member with or without any cage, side walls or the like. While such a term will 
35 generaUy be used without refisrence to sudi a cage and/or side walls 

present invention do cover pallet forms which are erectable or remain erect as bins. 
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cages or flie like. In fact such cages, bins or the like can be de-mountable in fonn and 
thus the tenn "pallcT in accordance with the present invention envisages embodiments 
capable of being combined wifli con^x>neats to be erected into cages, bins and die Uke. 
Preferred forms of the present invention will now be described with reference to 

5 die acconqianying drawings in which Figtire 1 shows a siiiq>lified pallet in accordance 
with the present mvention having a plmality of beams 1 aligning m a spaced 
uiteirelationship and defining at an upper sm&ce 2 thereof collectively a skeletal 
support sur&ce and defining at tiie lower surfaces thereof collectively a bottom sur&ce 
or skeletal surface 3 capable of supporting the pallet stably on a horizraital surface. 

10 Generally the configuration of eadi beam as is die case m all preferred embodunents of 
die present mvention is provided widi a greater widdi (ie. transverse to fte l ongitud i n al 
axis of each beam l) greater dian the transverse widfli at the bottcnnsurfece 13 so as to 

better accommodate base to base nesting. 

In die prefeocd fbnn of die present mvention save fiir aiqr rack resistance providh^ 

15 means that may be mteiposed between some ofthe adjacent beams (non shown) at or 
near die top surfaces 2 diereof. Preferably die only fixmg of die beams 1 m dieh 
parallel yet preferably spaced juxta posMon is by means of spannmg members 3 at each 
end which in the preferred form of die present invention do not extend down beyond 
50% of die distance between die siqiport surface 2 and die bottom surftce 13. 

20 Positioned transversely dnou^ each beam 1 are tine receivmgopenmgs 4. So that 
tines can be received ftom eiflier end or side of the paUet and provide a surfece 5 agah^ 
which an upper suifeceofdie tines can engage m order to uplift tiie pallet Figure2 
shows how in some embodiments of die present invention tiie span or spanning 
members 3 or 3A can be afBxed by appropriate screws eg. 6 or 6A respectively to die 

25 ends ofthe beams or beam assemblies 1 and lA respectively. 

As shownmFigure 2 diagtammatically it can be seen tiiat a 50% space saver when 
unused is adiievable and mdeed even m die nested form tiie whole slructiire is capable 
of being uplifted by the tines of a fioridift or tite equivalent lifting machineiy by 
^g.g ^«nt tiuDu^ aligned openmgs 4 transversely of die nested parallel beams 
30 iTOvidedflie top to bottom extent of eadi opening 4 vintii preferably a mm^^ 

diqppingfiomlfae fiilly nested condition of tiie beams lA owmg to engagement by tiie 
foddift tines against die surfece 7 while liftmg on surfiice 5 of tiie beams 1. 

Figure 3 shows m a partiaUy articulated form die beams or beam assembUes of an 
articuhilBdfinmodierwise having aU of die chanusteristics of flie stnictnreas shownm 

35 Figntcs 1 and 2 but havmg an articulation axis 8 to be described hi fbrther detail. 

Figure 4 diows ftom above tiie fully nested and dms 50% space sawng; fonn of flie 
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anaxigementvvitii the support siii&ce defining suif^ f one half set (h^eafter^seO 
of Ifae beam regions (designated as 9) having the bottom surface defining surfaces of the 
other set interposed there between which is possible by virtue of the preferred 
dislocation of one set relative to the other by a sliding of that one set along the 

5 articulation providing shaft, pin or the like 8. 

Figures 6C through 6F best shows such actual dislocation, one set relative to fiie 
o&er about ibo pin and articulation axis providing member 8. 

Even in the preferred articulating form as shown in Figure 8, there is provided a 
spanning member 1 1 which equates to that refenred to as 3 in relation to the embodiment 

10 . of Figure 1 but this time being fitted to die end of telescopic extensions 12 which are 
telescopically receivable within each of the ardculating sets 13 and 14. 

Preferably the extension includes an opening or openings 15 such that when 
pressed fully home within Ae respective receiving beam sets 13 and 14 the opening 16 
ofabeamset9or 14 is not ocduded from receiving a tine of a forklift Similarly when 

15 extended as shown in Figure 5, preferably each telescopic extension 12 includes a 
second opening there through which substantially corresponds to the opening 16 to 
allow even in the extended condition a foiklift tine to be passed tiiere tiirougih. Such a 
corresponding opening 17 can b^ be seen by reference to Figure 6A, 

The offeet airangement v^h provides the abutments 18 best shown in Figures 6A 

20 and 6B are ideal for rigidity during normal load supporting and/or handling op 

including while being supported by forklift. 

Preferably however one of die sets 13 or 14 is actually ^Udable on die pivot shaft 
or the like arrangement 8 so as to assume die variety of different conditions best 
illustrated by reference to Figures 6C tiirough 6F until finally they drop into flieir self 

25 nesting base to base nesting form as shown in Figure 6G. 

Figure 7 shows an end view of a preferred configuration of for example, an 
almmnium or plastic beam or beam assembly preferably hiwmg a widfli *^ which is 
greater tiianfliat of •V so at to allow die nesting shown m Figure 2. Preferably -Y^ 
is 50% or less die distance*^ and preferably the spacmg between adjacM^ 

30 such fliat^V' can be fuUy received in die condition as shown in Figure 2 OT^ 

of wheftier or not we are dealmgwifli an articulating form or abase to base self nesting 
form. 

While generally the beams as shown in Figure 7 are convergent fixmi die siqipmt 
surface to the bottom sur&ce it is not necessarily for such convergence to be of a 
35 strai#it line, a line or straiglit curvature Qfpe as minor vaM 
depicted can easily be accommodated. 
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Figure 8 shows a preferred form of structure for a tdescopic form of die present 
invention vAnae the beam assonbly is cs^le of being finrned by appropriate extrusion 
of a metal or metals and/or a plastics material sudi as previously set forth. In the 
azxangement as shown in Figure 8 a beam component receives slidably tiiere within 

5 anotiier exixusion 20 not shown of course in tiiis end view are the appropriate spanning 
member or members nor the lateral opemngs. It can be seen however that by means of 
diannel definmg regions 21 in member 19 there can be accommodation for protrusions 
and/or stops 22 in the mner member 20 to delimit the actual displacement of one 
member 19 or 20 relative to the odier vpoa some localised de£miation of Ac channel 

10 member 21. 

Persons skilled in the art will iqipreciate &e maiQr options that are bound. 

The lower region of flie extrusion 20 consists of beveUed up stands 27 which when 
the tines of a forMift are entered dirough die openings 4 are able to deflect the tines 
(v*^ere not ftdly aligned whh the openings) upwards to enter through the openi^ The 

15 vppec edge of die opemngs is defined by die iqiper section 28 of die beveUed up stands 
27. The angle of die bevelled up stands 27 is defined by Standards. The distance 
between die iwer region 29 of die openmgs 4 and die upper section 28 of die exIniriOT 

20 is also defined by a Standard. 

Figure 9 shows a side elevationai view. ie. lateraUy but in cross-section at AA of 

20 die arrangement of Figure 8 but diis time showing how at each end die beam sets of 
members 19 (particularly where bemg articulatable can be fixed togedier by a plurality 
of transversely extendmg rail members 23) shown in dotted oudine in Figure 8. diese 
maddition to die spannmg members 24 affixed by appropriate means at die ends of cadi 
ofdie extrusions 20. Most preferably die spanning members 24 are secured to each 

25 ends of extrusions 20 by a securing means whidi allows for die pallet to be repaired 
vAxsa damaged. Most preferably such securing means are screws^-bolts or odier 
penetrative types securing means. When a pallet or component of a pallet has been 
damaged, smplc removal of die securing means wiU allow for die damage component 
to be removed and replaced by a replacement component which again is similariy 
30 secured to die pallet Odierformsofsecurement which are less desirable may include 
ultrasonic bonding, die use ofplastics cement or solvent based ghics. Thesehowever 
do not as easily allow for die components of a pallet to be rephiced when damaged. 

The Up 30 provided fiom dus end cap 25 provides for additional strengdi and 
looateabilHy of die s panning members 24. 
35 The rail members 23 (also herein referred to as anti racking members 23) are 
securedtoepalletwhennecessaiy to provide strengdiandrigidity against, any racking 
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motion of &e pallet The and racking members 23 locate onto the pallet most preferably 
perpendicular to tfie longitudinal direction of the beams. Most preferably such racking 
membeES are located on top of the sur&ces 2 as defined in Figure 1. Alternatively the 
locating of anti racking members betvtreen die beams is also possible. In such 
5 circumstances the anti racking members are made up of individual pieces of which 
locate between beams in a suitable place. From a storage point of view such 
configmadon will require for recesses in the bottom region of each beam to be present 
to allow vAissx in a stored condition the intenneshing of the beams and Ae anti racking 
membeis. In Figure 27 the beams have beai provided widi a recess to allow the anti 
10. laddngmembertoslotintoihc recesses 36. A person skilled in flie art will realise diat 
such and xaddng members 23 may also lie diagonally across the beams of a pallet to 
prevent racking of the pallet In the prefared form of the present invention, at least one 
and lackmg monber is ijrovided. Several anti racking members may be provided lying 
at spaced intervals across die beams. Allemativeiy a single anti racking member 23 miqr 
15 consist of a sheet or plate of material which covers the entire or substantially entire 
iqjpersuifece area of die pallet And raddng members 23 may be made of wood, steel, 
aluminium, plastic or composite or die like. 

Again from a repairabiHty point of view it is desirable for die anti racking 
membei(s) 23 to be secured to die paUet by a securing means which will allow removal 
20 of die anti rackmg member(s) 23 when damaged. Such fastening means are most 
prefaably penetrative fastening means such as screws, bolts, or tiie like. AltematiVBly 
anti racking meniber(s) 23 may be secured to die pallet by a suitable adhesive means 
such as a plastic cement or solvent based gjne or ultrasonic bonding. Furtiiennoic the 
anti raddng members also provide a siqiport for products which are likely to sag 
25 betweettthebeama. Asan«xaiiq)lebagsofgiwn¥*ensiq>po^ 

between Ae beams and sag down to such a point where diey are in line witii die 
openings 4. This is undesirable as die entwing of die tines into die openings may as a 
result puncttire die bags or sacks. The use of anti rackuig members tirerefore also 
provides support for products or items carried by the pallet 
30 pieferabfy end caps arc provided over eadi of die extrusions 20 such that the outer 

ends of each member 20 are supported by die bottom surfiice of flie end cap structue 
25'w*idiintiim8upportsdiespamiingmembers24. These end caps 25 can be screwed 
and/or adhered in place by appropriate plastics material suitable fiar die mating of die 

matraials selected. 

35 Figure 10 shows an arrangement of a non articulating kind of a pallet as depicted 
in Figure 1 but widi a one way extensions partially extended, tiie non extendible parts 
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'of the pallet being spanned by three top rail members of Ihe kind depicted as 23 in 
Figures 10 and 11. 

Figure 11 shows the acnmgementofflie nonarticulating kind of paUet as sho\vn in 
Figure 10 witii no extensions extended. 
5 The pallet of Figures 10 and 1 1 has been designed to comply with Standards as 
h^in described. The openings 4 of the pallet in an imextended condition as shown in 
Figure 1 1 comply in size and spacmg with the Standard for a pallet of widtii equal to the 
pallet illustrated in an unextended condition as shown in Figure 1 1. The same pallet in 
an extended condition as shown in Figure 10 has openings 4 i^diich comply in shape and 

10 spacing with a Standard for a pallet of si25e as per the pallet illustrated in Figure lOin 
an extended condition. Hence in an unextended condition as shown in Figure 11 the 
pallet when viewed fixmi the side is not of a symmetric configuration. The identical 
pallet complies with the Standards for size and spacing of the opening 4 in both an 
extended and unextended condition. 

15 Illustrated in Figure 13 tiiere is a pallet as hereinbefore described on to which a 
cage 40 is mounted in an erected condition. The side view illustrated in Figure 13 
shows the cage having two pairs of side walls 41 and 42 located one above the other, 
tiie other pair located on tiie opposing side. The adjacent end walls 43 and 44 form the 
other boundaries of the cage?" The cage is movable from a fixlly erected condition as 

20 shown in Figure 13 to a collapsed condition by the pivoting of the side walls 41 and 42 
relative to each other as shown in Figure 12. Frior to the moving of the cage from a 
fully erect condition to a collapsed condition, the end walls 43 and 44 are collapsed 
inwardly and upwardly about pivots 45 and 46. Subsequentiy the cage is able to move 
to a collapsed condition by the pivoting of tiie side walls about pivots 47, 48 and 49. 

25 Tlie ability of die cage to collapse fiom afiilly erect condition to a collapsed condition 
reduces tiie space requirement of tiie pallet and cage when not in use. This is a 
particular advantage vidien storing the crate as less space is required for such storage. 

The sectional view of Figure 12 illustrates tiie cage in three conditions, a first in a 
fully erect condition, tiie second in a fiilly collapsed condition and the third in an 

30 intermediate condition. 

Figure 14 illustrates an ahemative configuration of a beam element Again the 
lower region 26 has bevelled up stands and the distance between the uppa section 28 
and upper region 29 is defined by Standards. 

Figure IS is a perspective view jUustroting how an end cap 25 is able to be insoted 

35 into a beam dtement and secured tiiereto by suitable securing means such as screws, 
niustiated in Figure ISisanendci^wiudtifiirDisanint^iralpartof aspanningm 
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24. Most preferably liiis is a moulding of a suitable plastics material sudi as HDPE. 
Figure 16 is a paitial side view of a beam efement end cap and spanning member 

of Figures 14 and 15. 

Figure 17 is a paitial plan view of Ibe components shown in Figures 14, 15 and 16 
5 illustrating several beam elements in a parallel side by side configuration. 

Figure 18 is a paitial end view of several beam elonents showing their repeating 
side by side configuration. . 

Figure 19 is an end view of a beam of a pallet consisting of components of different 
materiaL The beam element extrusion is most preferably made of aluminium for steel 
10 or a like. Similarly the spanning member is of a similar material. Associated wi& the 
beam elements are mouldings 3 1 as shown in Figures 20 and 21 which are secured to 
file extrusions 20 by suitable fixing means. Mostpreferably such means are penetrative 
fixing means such as screws or bolts 32. Again, flxe use of such penetrative fixing 
means allovw for components of the pallet to be removed when damaged, tiiereafler 

15 bdng replaced by new components. 

Kgnre22isapartials»deviewofaM'ridpanet consisting of aplastic/metal. The 

metal members 33 and 34 are telescopically sUdeable relative to each otiier to tiiereby 
piovidetiieabilityofthepallettobeextended. Mouldings 31 provide a suitable spacing 
to allow the extendibility of tiie pallet 
20 Again tiie design of tiie lay out of tiie components of the beam is su<di as to comply 

witii file Standard. 

Figure 23 ilhisttates tiie nestaWUty of beams of tiiis type of configuration to allow 
pallets to be stored in a space savmg manner. 

Fignres 24. 25 and 26 are general plan, side and end views respectively of pallets 
25 having conqjonents shown m Fignres 22 and 23. 

Figure 27 is a perspective view of a hybrid pallet having most preferably 
lotationally moulded beams and having wooden or aluminmm spanning members and 

anti rackmg members. 

Again, most preferably tiie spanning members and anti laddng members are 
30 secmedlDtiiebeamsbysecuringmeanswhidiallowforremovalfiOTntiiebeamsvrfien 


Figure 28 shows for tiie purpose of Standards tiie measurements referred to Table 

2 herein. ^ 
The pallets allow for tiie use of sUp sheets or transfer sheets to provide a means ot 

35 transferring itons carried by a pallet ftom a pallet 

niustialBd in Figure 12 is a pallet having two partial beam members which do not 


CA 02205840 1997-05-21 


WO 96/16872 PCT/NZ55/00124 

-17- 

extead to the same depth as the odier beam members. Such a relief in the sequence of 
beam elements provides a relief into which a tine of a forldiffc is able to b inserted. 
lliisaUows for the paUet to be lifted from 2 perpendicular du^ctions. This is useful in 
situations where a restricted space does not allow for a forldift to approach the pallet 
from a certain direction. The provision of the release in the pallet provides for an 
alternative direction by which the pallet may be lifted. 

Although not every pallet drawn or described herein has such a relief a person 
skilled in the art will realise that flie provision of such a relief is applicable to each 
shape and configuration of a pallet described herein. 


CA. 02205840 1997-0S-21 


WO 9&16872 PCT/NZ^SAWm 

-18- 

WHATICLAIMIS 

1. A pallet capable ofbemg stably positioned ma horizontal sui&ce & 

of dff fn^g in use at least a skeletal soppoit surface for a load and of defining a fixddifi 
or tiie like tine engageable suifitce or siti£ices below said support surface and above any 

5 such horizontal sur&ce approachable by tine(s) from at least two directions, each to 
allow the uplifting of said pallet from such a horizontal surfece when in a load 
siqjporting condition, the pallet bdng characterised in that a plurality of substantially 
parallel beam or beam like assemblies, each fixed direcdy or indirecdy in lateral 
juxtaposition to any neighbouring beam(s) or beam assembly(assemblies), define said 

10 siQJport surface (at least in part) and bottom surface(s) to position on such a horizontal 
suifkce, tiie beams or beam assemblies being linked by means above said bottom 
surface(s), the arrangement providing spacing(s) into which like beam(s) can 
substantially nest from below to allow base to base (i) nesting of beams or beam 
assembUes of different pallets or (ii) self nesting of flie same paUet upon articulation, 

15 thereby to provide a reduction in the overall volume of (i) any pairing of paUets or (ii) 
any individual articolatable pallet lespectivefy, and being further characterised in that 
eachsaidbeamorbeamassembly by means of transveise opening(s) tiirough each said 
beam or beam assembly can accommodate a pair of foiks from opposite horizontal 
directions, (ie. said at least two directions) when tiie paUet is positioned witii its bottom 

20 sur&ce(s) on a horizontal surface. 

2. A pallet as claimed in claim 1 wherein the lateraUy juxtaposed are of members or 
assembUes of transverse section(s) to said beams or beam like assembUes provide less 
spacing between tiiem at tiie top tiiereof tiwn between tiiem at tiie bottom tiiereof 
thereby defining a greater area of support for any load to be carried tiiereon while 

25 providing beam to beam spacing from below to accOTimodate nesting. 

3. Apanrt"P «-J«^ ^ or 2 wfaerem each beam or beam assembly is spaced fixmitiiose 
in. juxtaposition adjacent to it at the top. 

4. A paUet of clahn 3 wherem the spacmg iq)art of die beams or beam assembUes at 
the plane of said siqiport surfece(s) is just greater tiian die lateral distance across tiie 

30 bottom sur£u:e(s). 

5. Apallctofai^r one oftiie preceding claims wherem eadi beam or beam assembly 

in toasvwse section is abom 50% or less across latei»Uy at its bottom sutfiice w^ 
compaied wiOi laterally aonss its said sv^port surface. 

6. A pallet of any one of tius precedmg claims wherein at least a primary means of 
35 location ofthe beams or beam assembUes m their paraUeljuxtaposed condition is a span 

at each end of tiie beams or beam assembUes tiiat extends normal to tiie general plane 
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of said siqjport siirface(s) in such a way and to such an detent as to still enable base to 
base nesting of type (i) or (ii). - 

7. A pallet of claim 6 wherein each span is an end member that extends downwardly 
less than about 50% of die support sur&ce to bottom surface distance. 
5 8. ApaUetasclaiinedinanyoneofdieprecediiigclaims wherein said beams or beam 
like assemblies indude laterally there through at least two said openings each to 
accommodate a tine being advanced normally to the longitudinal axis of any such beam 
in a plane to substantially parallel to the general plane of said top surface(s). 

9. A pallet as claimed in any preceding claims wherein each support surface of each 
10 of at least a groining of adjacent beams or beam assemblies is traversed by at least one 

linking runner or plate. 

10. A pallet as claimed in claim 9 wherein all Bf said beams or beam assemblies are 
traversed by at least one linking runner or plate. 

11. A paUetofclaim 9 or 10 wheremtiiaie are at least two elongate runners that at least 
IS substantially span said beams or beam assemblies. 

12. A pallet of claim 1 1 wherein each runner is above a said opening. 

13 . A pallet of any one of claims 9 to 12 wherein said runner(s) and/or plate is or are 
fixed to at least most of said beams and/or beam assemblies. 

14. A pallet ofclaim 6 or 7 and any one of claims 9 to 13 \viierein said span(s) is or are 
20 no Ugjiertiian said runna<s) or plate above said beanis or beam assemblies. 

15. Apalletasclaimedinany one oflfae preceding claims wherein each beam or beam 
assembty is extendable tdescopically by means of a telescopic extension at at least one 
end tiiereof . 

16. Ai)allet as claimed in claim 15 wherein one end only is provided with a telescopic 
25 extension and telescopic extension member of a beam assembly is provided with lateral 

openings or gaps such as to allow in conjunction with openings as claimed in claim 8 
in tiie non telescopic part of each beam or beam assembly tiie receiving of tines of a 
forklift in botix an unextended or extended condition fiom a direction lateral to the 
longitudinal axis of said beam or beam assemblies. 
30 17. A paUet as claimed in axQr preceding daim wherein said paUet is articulatable about 

axotational articulation axis substantially normal to the longitudinal axis of said beams 
or beam like assemblies. 

18. A pallet as claimed in claim 17 wherein said beam assemblies as beam sets 
substantially on opposite sides of tiie articulation axis are mutually moveable as sets 
35 relative each otiier in a direction parallel to and/or along said articulation axis to allow 
base to base self mating. 
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19. A pallet as claimed in claim 18 wherein one set is fixed to a hinge pin, shaft or the 
like which passes through part of each beam of each set at a region thereof of reduced 
thickness thereby providing a profile of each which will provide for abutment of 
shoulders when in its load canying condition. 
S 20. A pallet of claim 15 or 16 wherein a span as claimed in claim 6 is directly or 
indirectly fixed to each beam assembly at a non telescopic end and another is directly 
or indirectly fixed to tiie telescopic extension set at the other end of the paUet 
21. A pallet of any preceding claim wherein each beam or beam assembly includes an 
extruded element or rotationally moulded element 
10 . 22. A pallet of claim 21 wherein any such extruded element or rotationally moulded 
element has been subsequently provided with a said opening or openings. 

23. A paUetofany preceding claim i;sdierdn at least one component of a bea^ 
assembly is an extruded member defining 

(i) a top box section of any configuration, 
15 (ii) a bottom box section of any configuration, and 

(iii) links between said top and bottom box sections tbat substantially 
i^ioximate an T beam form using the top and bottom box sections. 

24. ApaUetof claim 23 i?Aerein said openings arc through said links only. 

25. A pf^Het «f elatm 7A wherein said bottpm box section includes a fork tine deflecting 
20 ramp form below each said link. 

26. A pallet of any one of claims 23 to 25 wherein said top box section has a lower 
surface to be uplifted by a fork tine passing through a said opening. 

27. A pallet of any one of claims 21 to 26 wherein at least one end of each said 
extruded element or rotationally moulded element is fitted with tm end c&p. 

25 28. A palirt of any preoedingclannwfaeiranaiQr beam assembly ex^^ 

is provided widi means to pin tiie assembly to a length that compUes with at least one 
Standard as hereinbefore defined. 

29. A pallet as in claim 11 wherein the beam assemblies are extendable, there are two 

said openings and &e longitudinal lengths of the two openings diSer. 
30 30. A paUet of aiQr one of die precediiigclaiins wherein said pallet is the base of a cage 

or bin type structure or assembly, 

31. A pallet as claiined in any one of the preceding clahnswfaerd^ 
at least in part by a material other dian wood. 

32. ApaUetof any of die forms herdiibefore described with refin:mc^ 
35 more of tiie accompanying dmwings. 


